The action of purified mushroom tyrosinase (Koch-Light Laboratories, Colnbrook, Bucks., U.K.) on dopa and 6-hydroxydopa (Sigma Chemical Co., St. Louis, MO, U.S.A.) was followed spectrophotometrically by using the assay method of Pomerantz & Murthy (1974). The assay mixture consisted of substrate (3pmol) and enzyme (0.05pg) in phosphate buffer (50mM, pH6; 3ml); the blank cuvette contained all the ingredients except substrate. No significant oxidation of either substrate was observed at pH6 in the absence of enzyme. Spectral changes over the range 225-550nm were recorded every 2.5min (repeat scans). Dopa had Amax. at 280nm and 6-hydroxydopa had ,Imax. at 291nm. Production of dopachrome was measured at Amax. of 475nm; the sequence of curves showing its formation was almost identical in time for either substrate. 6-Hydroxydopa, like dopa, can be detected by suitable means whenever tyrosine is oxidized enzymically or by artificial hydroxylating systems, eventually to melanin ; the evidence for regarding both as intermediates in the tyrosinase-tyrosine reaction is identical. We suggest therefore that the sequence of reactions be amended to:
Among the compounds that Pseudomonas species are known to metabolize, there are several containing aromatic rings, both homocyclic (Hayaishi et al., 1957) and heterocyclic (Behrman & Stanier, 1957) . The reactions used to cleave these substrates are hydroxylation to a dihydroxylated intermediate and ring cleavage by an oxygenase.
Pyrazines behave as typical six-membered aromatic heterocyclic compounds with marked similarities to the corresponding pyridine derivatives (Cheeseman & Werstiuk, 1972) . If they are metabolized by micro-organisms the pathway used may also besimilar.
A Pseudomonas sp., designated PZ3, was isolated from rat faeces. The organism was able to grow on hydroxypyrazine as sole carbon and nitrogen source, though the cell density was limited by a factor other than substrate concentration. Yeast extract (0.01 g/ litre) increased the growth rate, but not the final density.
(i) The ability to grow on pyrazine substrates implies growth on Cz compounds, so a number of possible intermediates were tested by measuring the oxygen uptake of intact cells or extracts by Warburg manometry (Table 1) . Cells were grown aerobically with * Present address: National Institute for Medical Research, The Ridgeway, Mill Hill, London NW7 lAA, U.K. with NaOH. Similar results were obtained with extracts.
(ii) The oxygen uptake by cells or extracts of Pseudomoms PZ3 metabolizing hydroxypyrazine was decreased by ad-bipyridyl and methotrexate. ad-Bipyridyl, which chelates Fe3+ and might be expected to inhibit oxygenases (Hayaishi, 1955) , decreased the oxygen uptake by 90 %, at a concentration of 10nM. Methotrexate, at a concentration of 1 jm, inhibited oxygen uptake by 55 %, presumably by inhibiting a formyl-transfer reaction.
(iii) In the presence of ad-bipyridyl a compound accumulated, which was separated by ion-exchange chromatography on Dowex 50 (H+ form) resin, eluted with a gradient of0-4M-HCl. The unknown compound waselutedimmediatelyafterunchanged hydroxypyrazine. It had U.V. and i.r. spectra consistent with a dihydroxylated compound, and a melting point of 198°C (hydroxypyrazine, 118°C). With Folinxiocalteau reagent it gave a deep-blue colour, a reaction analogous to dihydroxypyridines (den Hertog, 1950) , and with acidic FeCIJ a stable sepia-coloured precipitate was formed. The compound was metabolized by Pseudomonas PZ3 in the absence of ad-bipyridyl at a rate identical with that for hydroxypyrazine. It is suggested the compound was a dihydroxypyrazine, probably the 2,6 isomer. (iv) An unknown compound accumulated in the reaction inhibited by methotrexate.
It was separated by ion-exchange chromatographhy on Dowex-1 resin (formate form), by elution with a gradient of 0-0.5~-formic acid. On alkaline hydrolysis the compound gave glycine, and on acid hydrolysis it gave glycine amide. The i.r. spectrum was consistent with the presence of a primary amide group as well as an imine and an aldehyde. The compound was most probably N-formylglycine amide.
(v) Glycine appeared in all growth media, and was identified in most of the Warburg experiments. Pseudomoms PZ3 can convert glycine into glyoxylate and possesses a high activity of glyoxylate carbo-ligase.
Malate synthase was also detected but iswitrase was only present at low activity. We suggest therefore that the metabolism of hydroxypyrazine by this organism follows the general pattern of oxidation of aromatic rings by Pseudomoms species. The first step is probably dihydroxylation, perhaps to the 2,6-dihydroxypyrazine, followed by ring cleavage by an oxygenase.
The cleavage product may be reduced and decarboxylated to give glycine, which is utilized by the glycerate pathway (Dagley et at., 1961) 
